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MEMORANDUM FOR F I L E  
A 

MSFC h a s ,  f o r  t h e  n e x t  f l i g h t s ,  i nco rpora t ed  a s o f t -  
ware change which makes t h e  response  d i f f e r e n t  depending on 
whether a t o p  o r  bottom engine f a i l s .  Mr. L. Grant of MSFC 
and M r .  W. McPherson of IBM gave m e  in format ion  on t h e  change 
as fo l lows .  

When an engine f a i J s  and a C ~ L ~  : I - E  -e i s  r ece ived  by 
t h e  computer (based on chamber pressure) khe so f tware  1) cal- 
c u l a t e s  t h e  beginning ( imiiediately a f t e r  L114 sec) and end of 
an a t t i t u d e  f r e e z e  pe r iod ,  2 )  c a l c u l a t e s  a t i m e  t o  s t o p  t h e  
p i t c h  ang le  change, 3) a d j u s t s  t h e  backup F / M  p r o f i l e  t o  
account  f o r  t h e  loss of t h e  engine ( t h i s  i s  used i f  an accel- 
erometer f a i l s ) .  I t e m s  1 and 2 have r e s u l t s  which d i f f e r  de- 
pending on whether t h e  f a i l e d  engine  i s  upper,  center,  or lower 
since upper engine o u t  tends  t o  cause over  1 6 G  i n  an e n t r y  i f  
a launch a b o r t  occurs ,  and s i n c e  a bottom engine o u t  t ends  t o  
cause  launch v e h i c l e  overhea t ing .  With no a b o r t s ,  one engine  
o u t  g e n e r a l l y  permi ts  a con t inua t ion  of t h e  mission,  even 
though t h e  E a r t h  Parking O r b i t  may g e t  f a i r l y  e c c e n t r i c .  

If a second engine fails between L+14 and L+135 sec 
t h e r e  is  an immediate CSM automatic  a b o r t ,  r e g a r d l e s s  of which 
engines  f a i l .  A f t e r  L+135 t h e  response  d i f f e r s .  I f  t h e  en- 
g i n e s  are a d j a c e n t ,  loss  of a t t i t u d e  c o n t r o l  would occur and 
so a11 engines  a r e  s h u t  down and s t a g i n g  i n i t i a t e d  a t  L+144 
sec. I f  t h e  engines  a r e  o p p o s i t e ,  t h e  remaining eng ines  burn 
t o  d e p l e t i o n  wi th  t h e  prev ious ly  determined p i t c h  p r o f i l e  
be ing  used. F/M backup i s  not  a d j u s t e d ,  e i ther .  The c r e w  may 
a b o r t  manually i f  they wish,  b u t  a f t e r  L+135 it  may be  p o s s i b l e  
t o  complete t h e  mission even wi th  t w o  engines  o u t .  

MSFC w i l l  v e r i f y  t h e  changes us ing  t h r e e  f a c i l i t i e s ,  
t h e  360/44 + LVDC s i m i i l a f n r -  +he 360/75 b i t - b y - b i t  s imulator  
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and t h e  e l a b o r a t e  LVDC + f l i g h t  type  hardware s imula to r .  
and two engine  o u t  cases w i l l  be  run  as p a r t  of t h e  normal 
v e r i f i c a t i o n .  

One 

M r .  C. Whiteside of KSC said KSC w i l l  n o t  r e a l l y  
accomplish a veh ic l e / so f tware  i n t e r f a c e  v e r i f i c a t i o n  u n t i l  t h e  
f l i g h t  program a r r i v e s  a t  L-9 weeks ,  one week b e f o r e  FRT. I t  
used t o  be  t h a t  MSFC supp l i ed  a Vehicle  T e s t  Program f o r  e a r l y  
i n t e r f a c e  checkout,  b u t  as t h e  f l i g h t  program s t anda rd ized ,  
t h i s  f e l l  i n t o  d i s u s e  and t h e  l a s t  miss ion  f l i g h t  program w a s  
used f o r  e a r l y  checkout.  
now changed so t h i s  i s  n o t  a completely u s e f u l  checkout tech-  
nique.  But s i n c e  t h i s  i s  a w e l l  known change, it seems i m -  
p roper  t o  a rgue  t h a t  L-9 weeks i s  q u i t e  l a t e  t o  f i r s t  make such 
an impor tan t  veh ic l e / so f tware  i n t e r f i c e  v e r i f i c a t i o n .  

The d iscretes  from t h e  engines  are 

I n  
c o n t r o l l e d .  

2 0 14-WGH- j c t  

summary, t h e  change and i t s  v e r i f i c a t i o n  look w e l l  



I .  c - '  ' 

SUBJECT: S -1C E n g i n e  O u t  Software 
C h a n g e  - C a s e  3 1 0  

FROM: W. G. Heffron 

DISTRIBUTION 

R. A. B a s s  
A. P. B o y s e n ,  Jr. 
J. 0. C a p p e l l a r i ,  Jr. 
D. A. C o r e y  
W. 0.  C o v i n g t o n  
D. A. D e G r a a f  
J. P. D o w n s  
D. R. H a g n e r  
N. W. H i n n e r s  
T. E. H o e k s t r a  
J. L. Marshall ,  Jr. 
K. E. Martersteck 
J. Z .  Menard 
P. E .  R e y n o l d s  
I. M. Ross 
R. V. Sperry 
J. W.  Timko 
R. L. Wagner 
M. P. Wilson 
D e p a r t m e n t  1 0 2 4  F i l e  
C e n t r a l  Files 
Library  


